Temporary focal ischemia in the mouse: technical aspects and patterns of Fluoro-Jade evident neurodegeneration.
Animal models of cerebral infarction are crucial to understanding the mechanisms of neuronal survival following ischemic brain injury and to the development of therapeutic interventions for victims of all types of stroke. Rodents have been used extensively in such research. One rodent model of stroke utilizes either permanent or temporary occlusion of the middle cerebral artery (MCAO) to produce ischemia. Since the development of an endovascular method for this was published in 1989, MCAO has been applied commonly to the rat, and often paired with 2, 3, 5-triphenyltetrazolium chloride (TTC) staining for stroke volume measurement. Meanwhile, advances in the ability to genetically alter mice have allowed exciting lines of research into ischemia. Because of technical demands and issues with survival, relatively few laboratories have investigated the MCAO method in the mouse. Our present work utilizes a mouse middle cerebral occlusion (MCAO) model of embolic stroke to study neuronal degeneration following temporary focal cerebral ischemia. C57Bl/6J mice were used to examine the exact effects of MCAO using Fluoro-Jade, a marker of neurodegeneration that allows observation of specific brain regions and cells destined to die. A time course of escalating neuronal degeneration from 10 min to 7 days following MCAO was established. Technical aspects of this popular method for transient focal ischemia as it applies to the mouse are discussed.